Red blood cell phenotyping is a sensitive technique for monitoring chronic myeloid leukaemia patients after T-cell-depleted bone marrow transplantation and after donor leucocyte infusion.
Fifteen consecutive patients with Philadelphia chromosome (Ph)-positive chronic myeloid leukaemia (CML) who relapsed from T-cell-depleted bone marrow transplantation (BMT) were successfully treated with donor leucocyte infusions (DLIs). Chimaerism was analysed using red blood cell phenotyping (RCP), and the results were compared with cytogenetic analysis and outcome of qualitative and quantitative polymerase chain reaction (PCR) for breakpoint molecules. In all patients, an increase in autologous erythrocytes and/or a decrease in donor red cells indicated relapse. Donor erythrocytes started to increase from 4 to 20 (median 12) weeks after DLI. At 6 and 12 months after DLI, complete donor chimaerism was found in 11 and 15 patients, respectively, and all patients were in cytogenic remission. A high percentage of autologous red cells at the time of DLI predicted pancytopenia. During relapse and after DLI, the percentage of autologous red cells was strongly correlated with the reappearance and disappearance of Ph-positive metaphases (r = 0.90; P < 0.001 and r = 0.96; P < 0.001 respectively). The same was true for the correlation between the percentage of autologous red cells and positivity/negativity in PCR for Bcr-Abl breakpoint molecules (r = 0.94; P < 0.001). A normalized Bcr-Abl dose of greater than 10-3 in real-time quantitative PCR correlated well with relapse and the presence of autologous red blood cells (r = 0.77; P < 0.001). We conclude that RCP is a sensitive, easy to perform and fast technique for the prediction of pending relapse after BMT for CML. RCP also predicts the response to DLI and the occurrence of bone marrow aplasia after DLI.